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Introduction

Revenue decoupling (or simply “decoupling”) is a form of regulated ratemaking that 
separates cost recovery from changes in the volume of sales for a regulated utility. It 
originated as a policy response in the 1980s when utilities were first encouraged to 
develop energy efficiency (EE) programs, which can significantly reduce the consumption 
of regulated commodities such as electricity, gas, or water.

Research into the costs and benefits of EE technologies has shown that the long-run savings 
significantly exceed the costs, and EE programs have the additional benefit of producing 
no harmful emissions. Recently, more states have begun to adopt long-term goals for EE 
and designated the utilities as the program administrators. Despite the programs being 
beneficial and cost effective to society, there is a significant disincentive for the utilities 
to actively pursue the EE programs unless they are accompanied by some type of revenue 
decoupling and incentives.

This disincentive begins with the fact that a large share of an electric, gas, or water 
utility’s costs are fixed in the short run and do not vary with the amount of the commodity 
produced and delivered. Traditional cost-of-service ratemaking collects these “base” 
revenues largely through volumetric rates (i.e., per therm, kilowatt hour, or 100 cubic 
feet). A successful EE program will reduce the volume of sales and simultaneously reduce 
recovery of the fixed costs, which include the equity returns, so regulated utilities have 
what is called a “throughput disincentive” to carry out EE programs.

1  The authors wish to thank those members of The Brattle Group who provided comments including Larry Kolbe, Hannes 
           Pfeifenberger, Bente Villadsen, Dan Kiernan, and Jenny Palmer.
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There are various forms of decoupling, but the basic idea is that if sales exceed forecast, the utility will 
refund to customers the over-recovery of fixed costs. If sales are less than forecast, the utility will be able 
to add a charge to future rates to fully recover its fixed costs. This removes the throughput disincentive 
and therefore the conflict of interest for utility management. With decoupling in place, managers of 
regulated investor-owned utilities avoid one major hurdle to pursuing EE programs that are in the public 
interest and maintain their fiduciary duty to protect the interests of their shareholders.2 However, a new 
hurdle has appeared in the form of a tangible regulatory risk of a lowered allowed return on equity (ROE) 
for utilities that implement decoupling.

In addition to management’s conflict of interest in reducing sales volume, EE programs are likely to increase 
the variability of the utility’s revenues because the effectiveness of the program adds another element 
of forecasting error into setting the revenue requirement. As decoupling policies become increasingly 
prevalent and important, some intervenors and commission staffs have argued that decoupling, by 
design, reduces the variability of revenues by decoupling cost recovery from sales volume, which, they 
argue, translates directly into reduced risk. Intervenors, therefore, have also argued that the regulated 
company’s cost of capital be reduced because cost of capital is the payment to investors bearing business 
and financial risks.3  

In the majority of decisions approving decoupling in the past, regulators did not explicitly conclude that 
decoupling reduces a utility’s cost of capital. However, in a very visible minority, regulators did decrease 
the allowed ROE, with the reductions generally ranging from 10 to 50 basis points (bps) (100 bps = one 
percent). More ominously, intervenors in some gas, electric, and water utility rate cases have suggested 
that the decoupling impact on ROE should be as large as 250 to 300 bps.4 

After reviewing a number of decisions where reductions were imposed by the regulators, we find that the 
reductions, whether moderate or substantial, appear to be based on theoretical arguments without the 
support of empirical evidence to demonstrate an actual relationship between decoupling and the cost of 
capital. To test this theory, we have completed the first empirical investigation, of which we are aware, 
on the hypothesis that decoupling lowers the cost of capital.

The findings of our analysis do not support the belief that utilities with decoupling have a lower cost 
of capital than utilities without decoupling. Contrary to what some might expect to find, at least on 
the basis of the opinions of certain intervenors and the (minority set of) judgments where commissions 
reduced allowed rates of return because of decoupling, we found that the estimated cost of capital for 
decoupled utilities was higher by a small but statistically significant amount. 

2    There are three conditions that are likely to be necessary to ensure that a utility’s management is enthusiastic about the effect of large-scale EE 
programs on their financial performance. The first is decoupling, as discussed in this paper, and the second is the timely and concurrent recovery 
of the direct EE costs. Although together these two conditions make the utility financially indifferent, they do not provide the utility with a 
strong reason to pursue energy efficiency. The third condition is a performance incentive, which gives the management a financial incentive 
and, when successful, positive news for shareholders. Although utilities operate under a regulatory bargain, investors value growth in earnings 
and wish to see some other real value when growth is being reduced by public policy directives.

3 See Chapter 20 of Brealey, Myers, and Allen, Principles of Corporate Finance, 9th edition, McGraw Hill Irwin, 2008. 

4 For example, see pages 19-20 of “Phase 1B Testimony of Terry L. Murray on behalf of the Division of Ratepayer Advocates on Return on Equity 
Adjustments” before the California Public Utilities Commission, filed October 19, 2007, Docket No. I. 07-01-022. 
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Section 1  VOlUMETRIC RATES, DECOUPlING,5 AND ThE 
ThROUGhPUT DISINCENTIVE

Under traditional ratemaking, regulated utilities collect their base revenues, including the return on 
capital they hope to earn, using a combination of fixed charges and volumetric rates. (Volumetric rates 
are in dollars per kilowatt-hour for electric utilities or dollars per therm for gas utilities. Revenues 
collected through volumetric rates vary with overall usage.6) Volumetric-based cost recovery does not 
follow the principle of basing rates on marginal cost because a large part of a utility’s costs is fixed and 
does not vary with the level of output and sales. Traditionally, the fixed charges generate only a small 
proportion of total revenues and do not fully recover the fixed element of total costs. If actual sales are 
less than forecast sales used to set rates, the utility will not earn its allowed ROE.

Successful EE programs will reduce sales volume relative to what sales would have been without the EE 
program and perhaps relative to sales volumes in previous years. The effect of declining sales on the 
revenue requirement (as well as the effect of increases in prudent costs) will be addressed in the next 
general rate case; when base rates are reset based on actual sales, but the lost fixed cost recovery for the 
effect of past EE programs will remain. Even with revised volumetric rates in place as a result of a rate 
case (and taking into account the effect of EE programs), the throughput disincentive immediately comes 
back into effect, so that between general rate cases, any reduction in sales from EE programs results in 
a reduction in earned ROE. To counteract the effect of declining sales on earned ROE, the utility may 
be forced to file more frequent general rate cases, which are time consuming, expensive, and risky, and 
therefore not a desirable solution. Thus utilities with volumetric rates have a throughput disincentive to 
carry out more aggressive programs for their customers to reduce energy usage, lower their utility bills, 
and help meet climate change policy goals.

This tension is in contrast with the overall cost effectiveness of the EE programs from several other 
perspectives. It is regularly shown in regulatory filings that a wide variety of utility-administered EE 
programs are cost effective from society’s point of view. Because of their cost effectiveness and emissions-
reducing effects, a number of states have adopted formal EE resource standards or similar EE goals. A 
recent survey of electric utilities showed that ratepayer-funded EE expenditures increased by over 57 
percent between 2007 and 2009.7 It is evident that the issue of addressing the throughput disincentive 
is becoming increasingly important. Decoupling of one form or another has been approved for natural 
gas local distribution companies (LDCs) in about 28 states and is pending in 4 more.8 Decoupling has also 
been approved for electric utilities in about 13 states and is pending in 7 more.9

5 This study assesses two different ratemaking approaches and uses the term “decoupling” to include both: 1) decoupling with general revenue 
true-up mechanisms and 2) straight fixed-variable rates. A related form of decoupled ratemaking is a lost revenue adjustment mechanism that 
focuses specifically on the impacts of EE programs on base revenues. Some discussions of decoupling limit the term to just the first approach 
and some include all three. There is no agreement about which of the three is best. This paper is only interested in the cost of capital impacts, 
not the comparative merits of the three types of decoupling. We include the first two decoupling approaches because they have similar impacts 
in insulating revenues collected from changes in the commodity throughput, other than those driven by increased numbers of customers. As is 
generally true, the companies in our gas sample use only these two forms of decoupled ratemaking. 

6 A small percentage of fixed costs are recovered through customer charges and are not part of the decoupling issue. Some fixed costs for large 
customers are recovered in demand charges and are much less affected by EE programs. Finally, fuel and purchased power are large, variable costs 
for electric and gas consumers, and are both independent of the throughput disincentive, because revenues and costs go up or down together 
and changes generally cancel each other out.   

7 “Summary of Ratepayer Funded Electric Efficiency Impacts, Expenditures and Budgets,” Based on CEE/IEE Industry Database, Updated IEE Brief, 
May 2010. 

8 American Gas Association, Innovative Rates, Non-Volumetric Rates and Tracking Mechanisms: Current List, as of June 2010.

9 Institute for Energy Efficiency, State Energy Efficiency Frameworks, July 2010, pages 2-3; updated for adoption in Arizona and moving Nevada 
to a different policy. 
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If energy efficiency is the goal, decoupling is a useful form of regulated ratemaking that separates, or 
decouples, the collection of base revenues from sales of the product, so that utility profits are not hurt 
from the reductions in sales (for example, caused by EE programs). Decoupling removes the throughput 
disincentive, aligns the interests of utility management with the public policy goal of EE, and reduces 
sales with the management goal of earning the allowed rate of return for investors.

Section 2  DECOUPlING AND ThE COST Of CAPITAl

Decoupling was adopted for three electric utilities in California in the 1980s as an adjunct to EE policies 
and has continued ever since, except for a brief hiatus during restructuring after 1998. California utilities 
have never had their cost of capital explicitly reduced because of decoupling. However, as decoupling has 
grown in importance in recent years within other states, a substantial regulatory risk has also emerged 
in the form of the potential reduction in the allowed ROE.

To date, about one-fifth of regulatory decisions that we have reviewed related to decoupling for gas and 
electric utilities have concluded that decoupling does reduce a utility’s cost of capital, and accordingly 
these decisions have reduced the allowed ROE. The reductions in allowed ROEs have ranged from 10 to 
50 bps. However, in our review of these cases, we could not find any empirical evidence that supported a 
reduction of any particular magnitude. The other four-fifths of the decisions adopted decoupling without 
explicitly reducing the cost of capital. Since the subject has gained greater notoriety, regulatory risk may 
still resurface as an issue when those utilities litigate their cost of capital in future general rate cases. 
We have developed an approach to investigate whether any reduction in the allowed ROE is warranted, 
and if so, how small or how large the reduction should be.

A utility’s operating earnings (i.e., earnings before income taxes) are the difference between base 
revenues (non fuel) and the sum of all prudent costs, which include operations and maintenance (O&M), 
administrative and general (A&G), depreciation, and interest. There are several sources of variability 
in the base revenue stream that can also be eliminated by the decoupling mechanisms analyzed here. 
EE programs decrease revenues because they decrease sales. Other increases and/or decreases in base 
revenue are driven by changes in weather, business activity over the business cycle, the net number of 
new customers, and the number of delinquent bills. By design, decoupling eliminates or significantly 
weakens the linkage between revenues and the volume sold, independent of the source of variability.

Decoupling stabilizes revenues, but net income still varies. Although depreciation and interest expense are 
relatively stable, other costs can change quickly between rate cases. At times of rapid capital investment, 
such as the present for utilities that are facing significant environmental retrofits, depreciation and 
interest may also increase rapidly so that general rate cases are frequently required. O&M and A&G costs 
can rise more than revenue, but are reasonably predictable and do not vary as directly with sales as do 
revenues. Therefore, if decoupling stabilizes the revenue side of the earnings equation, does it stabilize 
operating earnings as well? This leads directly to the question: if decoupling reduces revenue variability 
largely independent of the cost situation, does risk go down at the same time? A more targeted question 
is whether decoupling reduces the non-diversifiable risk that determines the cost of capital in financial 
markets? The answer is not a simple “yes.”
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Not all risks or sources of variance in earnings affect the cost of capital equally, because investors can 
simply avoid certain risks. For example, extremes of weather, including extreme mildness, will cause 
variance in a single utility’s revenues and is a risk factor for that utility’s earnings. However, investors 
can assemble a portfolio of utility stocks from across the U.S. climate zones and mitigate the weather 
effects of individual stocks in the portfolio. For the portfolio of utility stocks, the effect of weather 
variations should largely cancel out, removing weather as a source of investment risk, and negating 
its effect on the cost of capital. Portfolio formation removes other such risks that can be minimized by 
diversification.

Non-diversifiable risks, also known as “business risks,” are the risks that remain after diversification. They 
are the risks that drive a company’s cost of capital because investors must bear them. The distinction 
between diversifiable risk and non-diversifiable business risk is important to recognize when evaluating 
the effect of decoupling, or other regulatory policy, on a company’s cost of capital. Simply reducing 
total risk does not imply that the cost of capital has been reduced. The risk reduced must be part of a 
company’s business risk to affect its cost of capital, so only reductions in business risk justify a reduction 
in a regulated company’s allowed ROE. Thus, we believe that there is strong need to address the empirical 
question of whether the presumed decrease in risk from adoption of decoupling policy results in a 
measurable decrease in the cost of capital for regulated utilities.

Section 3  AN EMPIRICAl TEST Of ThE EffECT Of DECOUPlING ON 
  ThE COST Of CAPITAl

For the nearly five year study period from October 2005 to June 2010, we examined a sample of exchange-
traded companies in the natural gas distribution sector for which estimates of the cost of capital were 
available. For these holding companies, we examined each of their regulated gas LDC subsidiaries and 
identified whether and when each LDC had decoupled versus traditional volumetric rates. We then 
compared the estimated cost of capital across two mutually exclusive groups: regulated utilities with all 
or a large share of revenues collected under decoupled ratemaking versus regulated utilities with all or a 
large share of traditional volumetric rates. 

During the study period, co-author Dr. Michael Vilbert and others at The Brattle Group participated in a 
number of rate proceedings where the cost of capital was estimated for a sample of regulated gas LDCs. 
Some of the LDCs examined in these proceedings had decoupled rates at the beginning, some did not, and 
some became decoupled during the period. Hence, the cost of capital estimates from these proceedings 
provide a natural experiment on the impact of decoupling on the cost of capital. The specifics of our 
study are described below.

Developing a Sample of Traded Natural Gas Holding Companies

Our analysis is based on a carefully selected sample of holding companies that were exclusively or 
primarily involved in the regulated natural gas distribution industry. Over the study period, Brattle 
expert witnesses submitted cost of capital testimony 18 separate times based on an evolving sample of 
6 to 12 gas LDC holding companies. Across the 18 dates, over 170 estimates of the cost of capital were 
made and submitted into evidence, subject to scrutiny.
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In each proceeding, Brattle selected a sample from the universe of all traded natural gas LDC holding 
companies followed by the investment advisory service, the Value Line Investment Survey, using six 
sample selection criteria that are designed to remove companies with characteristics that could bias 
the cost of capital estimates.10 Over the study period, the selection criteria remained the same, but the 
composition of the sample changed slightly (i.e., due to mergers). Thus, we have assembled a record of 
statistically valid estimates of the change in the cost of capital for every holding company in the sample 
for the study period.

Determining the Degree of Decoupling for Companies in the Sample

Holding companies, not their subsidiaries, have the market information necessary to estimate the cost of 
capital, because they have publicly traded stock. However, it is the individual state-regulated subsidiaries, 
not the holding companies themselves, that can be granted decoupled rates by state regulators. Hence, to 
characterize the degree of decoupling of each holding company, it is necessary to examine the decoupling 
policies of its subsidiaries in each state in which the subsidiary operates.11

To begin, we identified all regulated gas LDCs belonging to each holding company in the sample and 
then used a combination of primary and secondary sources to identify the subset of those gas LDCs that 
had decoupled rates during the study period. The 12 holding companies collectively held 46 regulated 
natural gas LDC subsidiaries as of June 2010. We used a broad definition of decoupling and included true-
up decoupling schemes and straight fixed-variable (SFV) rates.12 Figure 1 shows the distribution in June 
2010 of true-up and SFV decoupling schemes among the 46 subsidiaries in our sample.

10      The sample selection criteria are:

a. An investment grade credit rating, i.e., BBB- or better from S&P;

b. No dividend cuts during the last five years;

c. Revenues or assets > $300 million;

d. Greater than half of the assets in the regulated line of business, either natural gas distribution or regulated electric operations;

e. Data available from Value Line, Bloomberg, and Moody’s; and

f.  No major mergers or acquisitions during the last three years.

.

11 In this report, we use the term “subsidiary” to refer to the part of a utility that is regulated at the state level. A particular holding company 
might own two utilities that are separate corporations. Assume the first is located in a single state, while the second has a service territory 
extending over three states. In our analysis, this holding company would have four “subsidiaries.”

12 See footnote 6. We did not find any gas LDC companies with decoupling in the form of a lost fixed revenue adjustment mechanism, which is 
found frequently in electric utilities.

63%

26%

11%

Subsidiaries with No Decoupling

Subsidiaries with Revenue per
Customer Freeze True-up
Subsidiaries with Straight Fixed-
Variable Rates

figure 1   Shares of Decoupling Mechanisms in Natural Gas Sample (June 2010)
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In our sample of 46 subsidiaries of 12 gas LDC holding companies, 37 percent had decoupling policies 
in place. We believe this is higher than the overall proportion of all LDCs in the population having 
decoupled rates. In total, we estimate there are approximately 49 LDCs across the U.S. with decoupling,13 
out of an estimated population of over 300 LDCs,14 implying that the proportion with decoupling is less 
than one-sixth, as shown below in Table 1.

Not only does decoupling vary by subsidiary, but for some subsidiaries in our sample the status of de-
coupling has changed over time because state regulators have approved new mechanisms and, in some 
cases, changed or eliminated decoupling. To reflect this variation, we developed a robust decoupling 
index for each holding company over time. First, for each subsidiary, we made a specific designation 
of whether or not it was decoupled for each year in the sample period. Second, we aggregated the 
decoupling scores of the regulated subsidiaries to produce an overall decoupling score for the holding 
company. In this aggregation, we weighted all of the individual subsidiary scores (i.e., one or zero) based 
on their volume of gas distributed in 2008.

13  This is based on our examination of published reviews, for example, Review of Distribution Revenue Decoupling Mechanisms, Pacific Economics 
Group, March 2010, and State Energy Efficiency Regulatory Frameworks, Institute for Electric Efficiency, January 2010.

14  Based on EIA Form 176 data. In counting LDCs, such as in Figure 1, we exclude LDCs transporting less than five bcf per year. In estimating the 
index of decoupling for a holding company at points in time, we do not exclude any subsidiaries. 

Table 1   Natural Gas Decoupling Penetration

Natural Gas Delivery Utilities

Gas LDC 
Subsidiaries

Number 
Decoupled

Share 
Decoupled

In Total Population 341 49 14%
In Brattle  Sample 46 17 37%

Notes

Population and Brattle  Sample of Regulated Subsidiaries: 
Total and Decoupled

The total row refers to all gas LDCs, counting them per state sep-
arately in which it delivered volumes of at least five bcf in 2008.

The sample row refers to 12 publicly-traded companies that meet 
Brattle  criteria.
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Table 2 below shows the decoupling index for each natural gas holding company in the sample at the end 
of the study period (June 2010).  

Estimating the Cost of Capital for Companies in the Sample

The cost of capital is defined as the return investors require in order to invest in an asset, or the 
expected return available on investments of comparable risk. There are a number of good and frequently 
used approaches for estimating the cost of capital for a company. One approach, though not used here, 
is to create estimates using historical data to estimate the parameters of a cost of capital model (e.g., 
estimate the Capital Asset Pricing Model (CAPM) beta using historical stock price returns). Another 
approach, which we do use here, is to compare current stock prices with forward-looking forecasts of cash 
flows from the business (e.g., one can use discounted cash flow (DCF) methods to compare the value of 
expected future dividends from the stock with current stock prices to estimate the expected returns). For 
this study, we used the DCF approach to estimate the cost of capital to analyze the effect of decoupling, 
because the DCF approach has the advantage of reflecting changes in the cost of capital more quickly 
than do other approaches that rely on the analysis of historical data.15 In the DCF model, the discount 
rate that makes the present value of expected future dividends equal to the current stock price is the 
estimate of the cost of equity (COE) for the company.  

15   For example, estimates of beta, the systematic risk parameter in the CAPM, are normally based upon three to five years of historical data. A 
policy that changed a company’s cost of capital would lead to a change in the company’s beta, but that change would not be fully reflected in 
the beta estimate for three to five years.  

Table 2   Decoupling Index for the Natural Gas Sample (June 2010)

Company
Number of Gas 

LDC Subsidiaries
Decoupling 

Index

AGL 6 0.82
Atmos 12 0.01
Laclede 1 1.00
New Jersey Resources 1 1.00
Nicor 1 0.00
NiSource 9 0.40
Northwest Natural 3 0.93
Piedmont 3 0.75
South Jersey Industries 1 1.00
Southwest Gas 3 0.68
WGL 3 0.00
Vectren 3 1.00

Total 46

Notes
Each subsidiary is counted once per state in which it operates.

The aggregate decoupling score for each group is the number of its 
gas LDC subsidiaries with decoupling, multiplied by the 2008 gas 
volumes for those subsidiaries, then divided by the total 2008 group 
gas volumes.
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We chose to use a multi-stage version of the DCF model. In this version, security analysts’ forecasts of com-
pany-specific future earnings were used for a five-year, first stage of the multi-stage analysis to estimate 
expected dividends.16 Later stages were added to ensure that the growth rate for each company eventually 
settled down to a single long-term growth rate based on the forecast of the long-term U.S. GDP growth 
rate. In particular, forecast growth rates for years 6 through 10 were linearly trended between company-
specific earnings growth rates for the first 5 years and the long-term GDP growth rate in effect starting 
in year 11. Earnings growth was translated into corresponding expected dividend payments over time.

The COE is information of interest to regulators when they set the allowed ROE for a utility, so our focus 
is ultimately on whether there is a measurable reduction in the COE from the policy of decoupling. In 
general, the COE increases not only with increased business risk but also with increased financial risk.17 
Therefore, in testing for an impact on the cost of capital from decoupling, we systematically account for 
differences in the COE in different holding companies in the sample that arise from different levels of 
financial risk, which has nothing to do with decoupling.

To control for the effect of differences in capital structure (i.e., differences in financial risk) among 
the sample companies, we converted estimates of the COE into corresponding estimates of the overall 
after-tax weighted-average cost of capital (ATWACC).18 The ATWACC measures the cost of capital for the 
business itself, while the COE estimate represents the cost of equity capital taking into account the 
equity-holders’ additional financial risk from the company’s level of debt financing. In other words, the 
ATWACC captures only the effect of business risk, while the COE is also affected by financial risk. For that 
reason, we use the ATWACC in our statistical analysis.

Statistical Analysis of Decoupling on the Cost of Capital

To determine the impact of decoupling on the cost of capital, we carried out the five statistical tests 
described below. The results of these tests were all in general agreement and collectively demonstrate 
that the overall impact in our data sample of the holding companies from decoupling of their rates was 
most likely a small increase, rather than a decrease, in their cost of capital. The estimated increases from 
the tests ranged from 6 to 42 bps. In some of the tests, the conclusion of an increase in cost of capital 
was statistically significant. In other tests, a small decrease cannot be ruled out, but even in those cases, 
it is far more likely that the rate increased rather than decreased. The estimated impacts and associated 
95 percent confidence intervals for all five statistical tests can be seen in Figure 4. Our conclusion that 
decoupling most likely caused a small positive impact on cost of capital is shown in Figure 4 by noting 
that the bulk of the confidence interval in every case is above the zero “no effect” horizontal line. 

16 We also implemented the test using the simple or constant growth DCF method. The results (not reported here) were not substantially different 
than those based upon the multi-stage DCF method.

17  Financial risk is related to the degree to which the company’s assets are debt financed. The greater the share of debt in the capital structure, 
the greater the interest that must be paid out of operating revenues before any shareholder earnings are available. 

18   To be specific, the after-tax weighted-average cost of capital (ATWACC) is the measure we use. ATWACC is a weighted average of both the equity 
and debt returns after taking into account the tax deductibility of interest payments. The weights used in the calculation are the market values 
of debt and equity in the capital structure. See Chapter 20 of Brealey, Myers, and Allen, op cit. 
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In the first test of the impact of decoupling on the cost of capital, we split the sample at each observation 
date into one of two groups: the group where the decoupling index (which can vary between zero and 
one) is below 0.5, and the remaining utilities in the group where the decoupling index is greater than or 
equal to 0.5. We then compare the frequency distribution of the cost of capital estimates (specifically, 
the ATWACC calculated using a multistage DCF) for each group. 

If the impact of decoupling on the cost of capital is large, we would expect the cost of capital estimates 
for the group with a high decoupling index to be noticeably lower than those with low decoupling 
index. Figure 2 displays the distribution of returns with a decoupling index of greater than 0.5 (dark 
blue) on top of the distribution of returns with a decoupling index of less than 0.5 (light blue). The 
cross hatch represents areas of overlap. We see that any impact of the differences in cost of capital from 
decoupling between the groups is smaller than the diversity in cost of capital within each group from 
other differences. 

figure 2   Distribution of Returns

The distribution of estimated cost of capital for holding companies that were highly decoupled (dark blue) 
and for holding companies that were not highly decoupled (lighter blue).
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The first result is that the average cost of capital for the highly decoupled group was 7.313 percent, and 
the average cost of capital for the other group was 7.257 percent. Hence, we find that the more highly 
decoupled group of holding companies had a cost of capital that was slightly higher on average (5.6 
bps) than the group with less decoupling. To examine the statistical significance of this first conclusion, 
we carried out a two-sample t-test and found that the test gave a 95 percent confidence interval of the 
difference in average cost of capital between the groups that ranged from 17 bps lower up to 28 bps 
higher for the highly decoupled group. Therefore the observed difference in means is not statistically 
different from zero at this confidence level.19 In other words, a t-test on the two groups leads to an 
expectation that the drop in cost of capital from decoupling is highly likely to be less than 17 bps and 
is actually somewhat more likely to be positive than negative. The results of this first test raise the 
question of whether it is possible that companies with decoupling in place may actually have a higher 
cost of capital than companies without decoupling. The answer is that it is indeed possible; if investors 
view decoupled rates as a signal that the company faces some additional source of risk, then the cost of 
capital could actually increase if rates were decoupled.

As a hypothetical example, consider a utility whose sales volume was primarily driven by a highly 
diversifiable risk such as weather, and the other factors including EE impacts are assumed to be absent. 
In this example, there would be no material reduction in the cost of capital from the risk reduction 
due to decoupling. However, suppose that investors view the implementation of decoupled rates as 
an implication that the utility would be under increased regulatory scrutiny which could increase the 
possibility of disallowances, or that the decoupled rate program would limit the utility’s ability to recover 
unanticipated costs outside of the decoupling program. In such a case, investors may see the decoupled 
rates as a sign that other risks could increase, and therefore the cost of capital could increase because 
of those risks. In other words, a priori we do not know whether decoupled rates will increase or decrease 
a utility’s cost of capital — it is an empirical question that can be answered only through the kind of 
statistical analysis that we have done here.

Our first statistical test put a 95 percent confidence interval range on the estimated impact from 
decoupling on the cost of capital that is almost 50 bps wide. A natural next step is to see if there are 
patterns to the cost of capital data that can account for enough of the variability in returns in the 
subgroups to more tightly constrain the assessed limits on the decoupling impact.

Figure 3 displays the cost of capital estimates by time period for each of the 12 holding companies in 
the sample and shows that the cost of capital estimates vary by time period and company. (In Figure 3, 
for each time series of cost of capital estimates for one holding company, the bold lines represent the 
exact periods in which the company’s decoupling index was high, i.e., greater than or equal to 0.5.) It is 
evident that there is a great deal of shared time variation20 in the estimates, in addition to a great deal of 
company-specific variation. This observation serves to suggest additional statistical tests that should sep-
arate out the effects of shared time variation and company-specific variation in the statistical analysis.21 

19  This confidence interval was from a t-test based on the assumption that the sample variances of the two groups were equal. The assumption of 
equal variance makes the 95 percent confidence interval range slightly smaller but does not change the conclusion that the difference in means 
is not statistically significant.

20  Shared time variation is the variation in the ROE estimates that occur as a result of being done at different points in time. 

21  The broken lines in Figure 3 are due to missing data for some estimation periods.  
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The four additional statistical tests were done using linear regression analyses. In all four additional 
tests, we accounted for shared time and company-specific variation through the use of time period- and 
company-specific indicator variables, which are common ways to isolate the impact of such factors from 
the impact of the quantity you are testing (here the level of decoupling). The use of these indicator 
variables accounted for over 80 percent of the variation in the estimated costs of capital in the data.22 
The four tests differ in how the decoupling index was treated and whether the prior value of the cost of 
capital was included in the regression. In two of the tests, the decoupling is represented as an indicator 
variable with a value of one if decoupling is greater than or equal to 0.5 (highly decoupled) and zero if 
it is less than 0.5. In the other two tests, decoupling is represented using the actual numerical value of 
the decoupling index. The use of the actual value of the decoupling index is to determine whether the 
cost of capital estimates vary even if decoupling affects a relatively small or large portion of the assets 
of the holding companies. 

To summarize, the four additional tests consist of two regressions with decoupling, represented with an 
indicator variable, carried out both with and without the inclusion of the prior cost of capital. The other 
two regressions, with decoupling represented by the decoupling index, were carried out both with and 
without the inclusion of the prior cost of capital in the regression. 

22 Examination of the regression residuals with a normal quantile-quantile plot and carrying out a Jarque-Bera test did not indicate problems with 
either non-normality or heteroscedasticity. However, the regression residuals do show some degree of serial correlation so we used Newey-West 
adjusted standard errors when making inference regarding the statistical significance of the impact of decoupling on the cost of capital.

figure 3   Cost of Capital Over Time
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The estimated cost of capital by period for each holding company. Bold lines represent periods in which the 
company’s decoupling index was greater than or equal to 0.5.
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In the first regression analysis, adding an indicator for the decoupling index being at least 0.5 into the 
regression leads to an estimated increase of 36 bps in the cost of capital from being highly decoupled 
(with a Newey-West 95 percent confidence interval ranging from +16 to +55 bps). This result is consistent 
with the results of the initial t-test, because both include the region from +16 to +28 bps in their 95 
percent confidence interval range. The impact of being highly decoupled is greater than zero (with 
statistical significance at the 95 percent confidence level). In other words, we have been able to show 
that the cost of capital in our sample was higher for decoupled companies than for companies with 
volumetric rates by taking into account company-specific differences and the variation in the cost of 
capital over time.

In the second regression analysis, we estimated the impact of decoupling by using the decoupling index 
itself as an explanatory variable in the regression and by taking into account company-specific differences 
and the variation in the cost of capital over time. This test shows that the increase in the cost of capital 
is 40 bps for a fully decoupled company compared to one with no decoupling (zero decoupling index).23  

For the third and fourth regression analyses, we re-ran the prior two regressions with the additional 
inclusion of the prior period’s cost of capital. The prior period’s cost of capital was included to directly 
address some serial correlation, which we had seen in regression residuals from the base regression of 
cost of capital on period and company. The two regressions differ by the representation of decoupling 
as either an index or as an indicator variable. We note that the time intervals between the data points 
were not of uniform length because the underlying cost of capital studies are done when they are needed 
for regulatory proceedings, not on any fixed schedule. We believe the results of these third and fourth 
regressions still provide reliable evidence.24 Both when we included the indicator of the decoupling 
index being at least 0.5 into the regression and when we included the decoupling index itself into the 
regressions, we found that the 95 percent confidence interval25 on the impact of decoupling contained 
the common region from +22 to +28 bps found in the prior three tests.

The results of the five tests provide what we consider to be strong evidence that the overall impact on 
companies’ cost of capital following decoupling of their rates was more likely an increase than a decrease. 
The estimated impact and associated 95 percent confidence intervals for all five statistical tests can be 
seen in Figure 4. 

23  The Newey-West 95 percent confidence interval ranges from +22 bps up to +59 bps. In this case, the positive result is statistically significant 
at the 95 percent confidence interval. This result remains consistent with the prior two tests, because they all contain the interval from +22 to 
+28 bps in their 95 percent confidence intervals.

24  We believe that the non-uniform periods of time are not an important issue in this analysis. Capital markets adjust to new information on a 
daily or even more frequent basis. The real issue is whether there were important changes between the observations to give them a degree of 
independence. Even to the casual observer, it is clear that the period from 2005 to 2010 was a period of change in U.S. financial markets, so 
the observations appear sufficiently independent to us. 

25 For the regressions with the prior cost of capital included, “HC3” standard errors were used as described by Long and Ervin, “Using 
Heteroscedasticity Consistent Standard Errors in the Linear Regression Model,” The American Statistician, 2000.
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Conclusion

Our statistical tests do not support the position that the cost of capital is reduced by the adoption of 
decoupling. If decoupling decreases the cost of capital, these tests strongly suggest that the effect must 
be minimal because it is not detectable statistically.

As decoupling continues to grow in importance, cases will arise where intervenors and commission staff 
may explore the extent to which decoupling reduces business risk and the utility’s cost of capital. To 
date, in a minority of cases in which decoupling was approved, the utility explicitly had their allowed 
ROE reduced. Our research leads us to conclude that these reductions have been implemented with no 
empirical analysis to support the ROE reduction. The results of our analysis show that if such empirical 
analysis had been done, it is unlikely that it would have supported even the moderate reductions in 
allowed ROE that were imposed on the utilities.

Where decoupling is associated with implementing enhanced EE programs (as is almost always the case), 
adopting a reduction in allowed ROE in essence punishes a utility for pursuing EE programs. If a utility’s 
management fears an unjustified reduction in the allowed ROE as a result of decoupling, the original 
disincentive to pursue EE programs is recreated in a new form, and the purpose of decoupling to align 
the interests of ratepayers, shareholders, and society as a whole may be frustrated.
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Comparison of the 95 percent confidence intervals demonstrating that decoupling may slightly increase the cost of 
capital and is highly unlikely to decrease the cost of capital by any material amount, based on our statistical tests.
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figure 4   Summary of Estimated Impact of Decoupling on Cost of Capital
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